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‘The Influence of the Temperature of a Neutron SOV/89~-5-2-2/36 
Gas on the Duration of the Runs of the Fuel and 
Its Regeneration in a Power Reactor 


Variant I Variant IT 


m) Step of quadratic lattice 22 cm 22 cm 


The results obtained are given only in form of curves. It was found 
that for reactors of the types mentioned the most favorable neutron 
temperature is that between 900 and 1 000%. 
The dependence of the run of the reactor and of the conversion 
ratio on the temperature of the neutron gas was detemined also for 
two other types of reactors. The results are shown in form of 
graphs. The following reactors are concerned: 
41.) Homogeneous Sodium-Graphite Reactor: 

Heat output: 250 MW 

Weight of the total quantity of uranium: 19 + 

Uranium concentration: 0,002 

Initial enrichment of uranium: 

Material of tubes for coolant: stainless steel of 0,3 mm 

thickness 
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The Influence of the Temperature of e Neutron SOV/89-5-2-2/36 
Gas on the Duration of the Runs of the Fuel and 
Its Regeneration in a Power Reactor 


é Diameter of core: 8m 

Height of core: 6 m 

2.) Heterogeneous Uranium-Graphite Reactor: 

Heat output: 500 MW 

Total weight of uranium 132 + 

Initial enrichment of uranium: 1% 

Type of fuel elements: oylindrical slugs of 3 am diameter 
Canning material: stainless steel of 0,3 mm thickness 
Coolant: CO 

Diameter of core: 8 m 

Height of core: 8m 

Step of lattice: 20 am 

There are 1, figures, 1 table, and 2 references, 2 of which ars 
Soviet. 
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S0V/89-5-3-2/55 
Dollezhal', N. A., Kresin, A. K., aleshchenkov, P. Tey 
Grigor'yants, A. N., Florinekiy, B. V., Minashin, M. Ye., 
Yemel'yanov, I. Ya., Kugushev, N. M., Sharapov, Ve Ney 
Mityayev, Yu. I+, Galanin, A. N. 


A Uranium-Graphite Reactor With Superheating of Steam of High 
Pressure.] (Uran-grafitovyy reaktor s peregrevom para vysokogo 
davleniya) 


Atomnaya energiya, 1958, Vol. 5, Nr 3, pp. 223-235 (USSR) 


The 400 MV plant is equipped with 4 uranium-graphite reactors. 
A reactorand a steam turbine of 100 MW together form a closed 
block. A number of investigationswas carried out for the pur-— 
pose of checking the individual parts of this block. The fol- 
lowing results were obtained: 6 5 

1) with a thermal flux of ~1.10 keal/m“h the stedm obatent 
by. weight at the outlet attaind a value of up to 20%. 


2) Several hundred hours! uninterrupted operation of a shamed tim 
the Bolling stagd did not disbupt :the channel. 
3) The activity of the steam condenser wus found to be 10 times 
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S0V/89~5-3-2/29 
A Uranium-Graphite Reactor With Superheating of Steam of High Pressure.T 


lower than that of the water in the separator. 
4) If the content of steam in the steam-water mixture attains 
15 - 20%, a pulsation of the consumption of the mixture occurs. 
From the moment at which the steam mixture passes from the 
separator into the turbine, pulsation stops and does not occur 
aguin in the course of a further increase of the steam phase. 
5) During the initial development of the waterlevel in the 
separator the temperature in the fuel channels fluctuates con- 
siderably. 4s soon as stable conditions are established, these 
fluctuations cease. 
6) The steam-water mixture was not found to be delayed in any of 
the channels. 
From a plurality of varieties the best scheme for the production 
of superheated steam was selected (see figures). The turbo- 
generator BK-100 operates with a steam of 90 atm and a tempera- 
ture of 480 - 535° C. 
The following are the physical characteristics of the reactor: 
Thermal output 285 Mi 
Electrical output 100 Mi 
Average cycle 730 days 

Card 2/3 Uranium charge 90 tons 
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SOV/89-5-3-2/85 
A Uranium-Graphite Reactor “With Superheating of Steam of High Pressure.I 


Uranium enrichment at the beginning of a cyole 1,3% 


Uranium enrichment at the end of.a cycle 1,03 % 
Breeding ratio at the beginning of a cycle 65 % 
Breeding ratio at the end of a cycle 55 & 
Amount of U-235 burned-up during a cycle 243 kg 
Amount of Pu-239 burned-up during a cycle 55 kg 
Amount of Pu-239 and Pu-241 at the end of a 

cycle 132 keg 
Excess reactivity for temperature effect 0,040 
Excess reactivity for poisoning 0,015 
Excess reactivity for the fuel burn-up and 

long-lived fission fragments 0,025 
Total excess reactivity 0,080 


There are 8 figures. 
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S0V/89-5-5 3/15 
AUTHORS : Dollezhal', N. A., Krasin, A. K., Aleshchenkov, P. I., 
Grigoryants, A.-N., Florinskiy, B. V., Minashin, ¥. fe., 
Yemel‘'yanov, I. Ya., Kugushev, N. M., Sharapov, V. N., 
Mityayev, Yu. I., Galanin, A. N. 


A Uranium-Graphite Reactor With Superhesting of Steam of High 
Pressure.II (Uran-grafitovyy reaktor s peregrevom para vysokcgo 
davieniya) (Continued from abstract 2/15) 

PERIODICAL: . Atomnaya energiya, 1958, Vol. 5, Nr 3, pp. 234-244 (USOR) 


ABSTRACT: The graphite mantle of the reactor (diameter 9,6 m, height 9 m) 


is built into a cylindrical steel container. The container is 
filled with nitrogen in order to prevent buen-u.s. of the vravuhe 
ite. The active zone of the reactor has : dliamter >of 7.2 m und a 
height cf 6m. As a lateral reflector gravhite ur 0,3 m thick- 


Ps 


‘nges ig used. Graphite of 7 m thickness is used us upper re- 
Cieetor,and above it a layer of cast iron having a thickness » 
C,) mis Pip tea. Botte: able components Betve ae the main ~ 
pertio of the / PRA tt: Sahite of G,6 m thicknass 18 ews © 
suwer retlector. In the graphite structure opvenings for [13d 
channels are provided. 730 of them are provided with fuel cie- 
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_& Uranium-Graphite Reactor With Superheating of Steam of Hig 


ments which are cooled by means of boiling water and contain 
ap to 33% percentage by weight of stcam at the cutpat. 2c& 
channels are ccoled by steam which is heated up to the cor- 
responding turbine temeerntare, Six channels contain the euto- 
matic regulating reds, 78 channels are provided for the ccm-~ 
pensation rods, and it fcr the shim rods. The ionization cham- 
bers and counting tubes are located in 36 channels. The fuel 
channels, the regulating- aca shim rods as well as the errange- 
7 ment of the channels in the active zone are shown in form of 
dravings. The circuit aiagram for the reactor turbine shows tne 
connection between the reactor, the two-stage turbine, two con- 
densers, a system of uéditional heating of the feed-water, a 
de-ueratoy (6 ntm), 2 prehcaters (for high pressure), conden- 
sation- and féed pumps. The water'is conveyed into the boiling 
channels by way of two centrifugal pumps. When entering these 
channels the water has a temperature of 300 C and a pressure 
of 155 atm. The mixture of steam and water formed in these 
channels reaches the separator, where steam and water arc sép- 
arated. From here the water is conveyed to the preheater of the 
steam generator (which consists of 2 parts), where it is cooled 
Uard 2/4 from the saturation tenperature of 340° C (pressure in the sep- 
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eactur With Superheating of Steam of High Presaure.il 


150 atm) down ta 300° C. Heat is transferred to the 

wher of the secondary circuit. Thea water of this sivenit 
ne Yirst section of ie prehes.tec brought vrom a tem- 
vOkZI5 F te azturution vemperatare, which covrespenags to 
eesurz ot 110 atm. In the wecora pars 
che Quanity of etean corresponding 2 
The socondary stean produzed in the steam 


BVABOriZed une 
Pati te te. 
te led in 


Lu une otean channets ert the reactor, wi 

nh tamperature o2 S16° C. Phe ateam reacnes 
pressure of 9C atm and a temperature eof 
ing of the electric power plant congiate 


cue behind the other, the machine hali. 
ihe de-nerntor, and the reactor nail. For 
730 deve it is shown by caleniation shat 
wh ape equal to the kth obteinea py aie 
Fuel costs amount to from 30 cto 405 of the 


fuc! channels and fuel clements operate in 
c.n he proved that by a slight ineresse ot 
: tichment in uranium the average cycle can 
“A npads to a reduction of costs. There are 9 
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8(6) 5210) PHASE I BOOK EXPLOITATION SOV/3143 
Krasin, Andrey Kapitonovich, Laureateof the Lenin Prize, Doctor 
or Physteal and Mathematical Sciences, Professor 


Atomnyye elektrostantsii; razvitiye yadernoy energetiki za pyat! 
let. (Atomic Electric Power Stations; Development of 
Nuclear Power Engineering for the Last Five Years) Moscow, 
Izd-vo "Znaniye," 1959. 22 p. (Vsesoyuznoye obshchestvo po 
rasprostraneniyu politicheskikh i nauchnykh znaniy. Seriya 
IX, 1959, no. 25) 37,000 copies printed. 


Sponsoring Agency: Vsesoyuznoye obshchestvo po rasprostraneniyu 
politicheskikh 1 nauchnykh znaniy. 


Ed.: I, B, Faynboymy Tech. Ed.: L. Ye. Atroshchenko. 
PURPOSE: The booklet is intended for the general reader. 


COVERAGE: The author discusses the achievements attained in 
atomic power engineering in the past five years, i.e., since 
the establishment in the town of Obninsk, USSR, of the first 


nuclear electric power plant which started operating on 
Card 1/3 
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Atomic Electric Power (Cont.) SOV/3143 


June 27, 1954. He describes the plant, enumerates the 
initial problems and discusses some basic types of nuclear 
power stations in the USSR, USA and Great Britain. He 
presents tables in which several types of existing nuclear 
reactors are compared and their parameters enumerated. No 
personalities are mentioned. There are no references. 


TABLE OF CONTENTS: 


General Principles Involved in the Design of Nuclear Power 
Stations 5 


Structure of the Reactor and Technological Scheme of the 
First Nuclear Power Station 8 


Experience Obtained From Operating the First Nuclear Power 
Station 10 


Special Features of Nuclear Fuel 
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21(2,4); 17(10) PHASE I BOOK EXPLOITATION sov/ 3394 


Neischerpayemyy (The Inexhaustible) Moscow, Atomizdat, 1959. 149 p. 
Errata slip inserted. ' 10,000 copies printed. 


Compiler: V. P. Parkhit'ko; General Ed.: A. K. Krasin, Doctor of Physical and 
Mathematical Sciences, Professor; Ed.: N. M. Pchelintseva; Tech. Ed.: N. A. 
Vlasova. ; 


PURPOSE: This book is intended for the layman interested in the peaceful use of 
atomic energy. 


COVERAGE: ‘This book contains several reports by leading Soviet scientists, 
specializing in the peaceful uses of atomic ‘energy, at the international 
seminar on "Youth and Peaceful Use of Atomic Energy," held in August, 1958, Ata, 
under the auspices of the Committee on Youth Organizations of the USSR. 


TABLE OF CONTENTS: 


It Happened in Moscow , 3 
Day by Day (Chronicle of a Seminar) 12 é: 
Card 1/3 
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The Inexhaustible — SOV/3394 
Introductory Remarks (Professor A. A. Sokolov) 
Physical Principles of Atomic Power Engineering (Professor 4,K. Krasin) 


Application of Isotopes and Atomic Radiations in Scientific Research 
and Industry (Professor P. L. Gruzin) 


Application of Padioactive Isotopes in Biology and Medicine (Professor 
V. K. Modestov) 


Radioactive Fallouts and Their Consequences for Humanity (Professor 
A. V. Lebedinskty ) 


Large-scale Industrial Experiment by the Soviet Union for the 
Selection of More Economical Types of Power Reactors (Doctor of the 
Physical and Mathematical Sciences 0. D. Kazachkovskiy) 


Internatjonal Cooperation by the Soviet Union in the Peaceful Use of 
Atomic Energy (Professor D. V. Yefremov) 
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International Conference on the Peaceful Uses of Atomic Engergy. 
end, Geneva, 1958. 


Doklady sovetskikh uchenykh; yadernyye reaktory 1 yadernaya ener- 
getika. (Reports of Soviet Scientists; Nuclear Reactors and 
Nuclear Power) Moscow, Atomizdat, 1959. 707 p. (Series: Its: 
Trudy, vol. 2) Errata slip inserted. 8,000 copies printed. 


PURPOSE: This book is intended for scientists and engineers engaged 
in reactor designing, as well as for professors and students of 
higher technical schools where reactor design is taught. 


COVERAGE: This isthe second volume of. a six-volume collection on the peaceful 
Card 1/9 
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_Reports of Soviet Scientists (Cont.) Sov /2583 


use of atomic energy. The six volumes contain the reports pre- 
sented by Soviet scientists at the Second International Conference 
on Peaceful Uses of Atomic Energy, held from September 1 to 13, 
1958 in Geneva. Volume 2 consists of three parts. The first is 
devoted to atomic power plants under construction in the Soviet 
Union; the second to experimental and research reactors, the ex- 
periments carried out on them, and the work to improve them; and 
the third, which is predominantly theoretical, to problems of 
nuclear reactor physics and construction engineering. Yu. I. 
Koryakin is the science editor of this volume. See SOV/2081 

for titles of all volumes of the set. References appear at the 
end of the articles. 


TABLE OF CONTENTS: 
PART 7. NUCLEAR POWER ENGINEERING 


Yemel'tyanov, V.S. The Future of Atomic Power Engineering in the 
USSR (Report No. 2027) 


Dollezhal', N. Ae, AK. Krasin, N.A. Nikolayev, A.N. Grigor'yants, 
and G.N. Ushakov . Expertence-of Operating the First Atomic Power 
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21 (9) 
AUTHORS: Dollezhal', N. A., Kragin, A. K. S0V/89-7--1--1 /26 


TITLE: Pive Years of Huclear Pewer Engineering (Pyet'! let yadernoy 
energetiki) 


PERIODICAL: Atomnaya energiya, 1959, Vol 7, Nr 1, pp 5 - 70 (USSR) 


ABSTRACT; On June 27 of this year it was 5 years since the first 
Russian atomic power plant took up opera.ion. The very flexible 
construction of the reactor made 1+ possible within that time 
to carry out a number of large-scale experiments, which are of 
decisive importance for the further development cf large Soviet 
atomic power stations. Ci the series of published papers (Refa 
1~6) several problems deserve special mention. Thus, it was 
possible to show that under certain conditions graphite is able 
to stand temperatures of 700 - 750°C also over long periods. 

On the basis of individual experiments it was possible to show 
it to be possible to produce overheated steam immediately in 
the reactor. This knowledge was utilized especially hr the con- 
struction of the Ural station. The operaticnal safety of pras- 
sure tubes was found to be far superior to that cf a single 
vessel. By means of lengthy investigaticns it was found that a 
Card 1/2 burn up of 10,000 Mw.d/t may eacily be attained by means of the 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826110( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 SE RDP Se ere econ aonee 


Five Years of Nuclear Power Engineering SOV/89-7.-1=4 /26 


fuel elements used in the first power plant, and that with in- 
dividual fuel elements burn up values of wp to 30,000 Mw.d/t 
could be attained. By means of these experiments it was also 
possible to show after what times the individual reactor Zones 
must be re-charged, and to find cut whether this ro-sharging 
may be effected under load or when the raactor ig shut off, Pan 
ticular importance muet dbo attached to what hag been learned 
with reapect to the safety of the reactor. It was found to be 
correct to build this reactor type without a special steel- or 
concrete container, because in the sase of a major acci- 
dent no particular danger can arise, Special exporiments, in 
Which individual fuel elements wera destroyed, showed that the 
manner of construction employed in the case of the first atomic 
power station entailed no danger for the population living in 
the neighborhood or for the adjoining territory. In the course 
of the 5 years of continuous operation, A. N. Grigor'yants, 

G. N. Wahakov, L. A. Kochetkov, V. T. Lytkin and others distin- 
guished themselveg particularly. There are 2 figures and 16 ref- 
erences, 7 of which are Soviet, 

SUBMITTED: April 27, 1959 
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GORDEYEV, 1.¥.; KARDASHEV, D.A.; MALYSHEV, A.V.; KRASIN, A.K., akademik, 
laureat Leninskoy premii, red.; ZAVODCHIKOVA, A.J., red.; MAZEL’, 
Ye,1I., tekhn.red, 


(Handbook of nuclear and physical constants used in reactor design] 
Spravochnik po iaderno-fizicheskim konstantam dlia raachetov re- 
aktorov. Pod red. AK,Erasina. Moskva, Izd-vo Gos.kKomiteta Soveta 
ministrov SSSR po ispol'zovaniiu atomnoi energii, 1960. 278 p. 
(MIRA 13311) 
1. AN BSSR (for Krasin). 
(Nuclear reactors--Handbooks, manuals, etc.) 
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BYKHOVSKIY, Izrail' Adol'fovich, Prinimali uchastiye: AL'KIMOVICH, A.V.y 
inzh.} YEFIMOV, K.A.5-KHASIN, A.K., prof., doktor tekhn,. nauk, 
retsenzent; ZNAMEROVSKIY, B.P., kand. tekhn. nak, retsenzent; KU- 
DINOV, N.N., inzh., retsenzent; MISHKEVICH, G.1., red.; SHISHKOVA, 


LMey tekhn. réd. 


[Atomic ships} A e suda. Pod red. N.N.Kudinova. Leningrad, Gos. 
soiuznoe izd-vo sudéstroit. promyshl., 1961. 310 p. (MIRA 14:9) 
(Atomic ships) 
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$/105 61/000/001 /007/007 
B012/B059 


AUTHORS & Brogin. S. M.. Butakov, I. N.; Krasin. A. K., Sokolov, A A-; 
Stekoi'nikov, I. S.. Tareyev, Be Mss FYaiko, Ye. L., 
Chilikin, M, G.,and others 


TITLE: On the Fiftieth Birthday of Professor A. A; Vorob'yev 
PERIODICAL: Elektrichestvo, 1961, No. 1,p- 93 


EXT: The present article is a short curriculum vitae of the physicist 
Aleksandr Akimovich Vorobtyev. He graduated at the fiziko-mekhanicheskoye 
otdeleniye Tomskogo universiteta (Physical and Mechanical Department of 
Tomsk University) in 1931, became candidate in 1935, and took his doctor's 
degree in 1939. He became chairman of the kafedra "Tekhniki vysokikh 
napryazheniy” Tomskog9 politekhnicheskogo instituta("High-tension 
Engineering” Department of Tomsk Polytechnic Institute), shortly after- 
wards dean of the energeticheskiy fakul'tet (Power Engineering Department). 
and tater representative director of the Institute of Scientific Work. 
Sines 1944 he has been director of the Tomsk Polytechnic. Institute. In 
1936, A, A. Vorob'yev established e Hihg-tension Laboratory at the 
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On the Fiftieth Birthday of s/105/61 /000/001 /007/007 
Professor A. A. Yorobiyev B012/B059 


arly figiko-tekhnicheskiy institut (Siberian Institute of Physics 
ehnology)» In his book "Elektricheskaya prochnos 

grelektrikov" ("Dielectric Stength of Solid Dielectrics 

together with Ye, K. Zavadovskaya, he developed the ide 

dependence of the properties of dielectrics» He advance 

of television in Siberia, In 1959; Professor 

deputy of the Verkhovnyy Sovet RSFSR (Supreme 

of the Lenin order, of two orders of the Red Ban 

medal "For Brave Work in the Great Patriotic War", of the 

medal of the Vystavka dostizheniy narodnogo khozyaystva (Exhibitic 
Achievements of Political Beonomics), and of the bronze medal imeni 
A. 3. Popov. At the beginning of 1960 he was awarded the title of an 
Honored Scientist and Technologist RSFSR. There is 1 figure. 
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AUTHORS: Glazkov, Yu. 
Krasin, A. K., Kiail:, I 


Tu. M., Sheluitke. Vu. PL. 
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TITLE: Investigation of the physical chara: 
of a uranium - graphite reactor by 
insert 
PERIODICAL: Atomnaya anerglya, v. 7°, no. 26°. 5.4 


TEXT: This paper gives a description cf the experirents 
the beginning of !958 to investigate the physi: 


tal charac. 


lattice of a uranium-graphite Peaster by means of a sub:r 
A quadratic letitice (period 200 Gm, wag studied; the grazt 
high and had a diameter of a Cy its holes had dJiamatara « 
depending on the ursntum roig used. Above and telow were reflector ih 


thick; the dimensions cf the gide rafieator could be varied 
i Liciece, ‘ Soul : Tied 4 
vhe composition :f she core The inner and the suce: re 
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were differen:: av inaar part } Sivays Ta of th-anrichest uranium, 
and the outer one the subcritical icsert as pari af the tattle, nf the 
fied 

a veagctar of 
the type Belsyarskaya GRES (Beicyars: & renal Elastry veer Plant) 
ving-shapad seactiong ft m larg} ef the fue! Ces 
enriched uranium; simulating the raal vlemante 
insert. Hach fi elemert 
round a central tuk The 
ateam-superheating channels; 
tube filled with water for the ar, and 
latter. The characteristics 
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25372 
3/ces9/6* /011/591/607/040 
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Position of the channel Value of um 
: experimental theoretical 
Central channel of an insert 1.040+0,006 1.033 
of 21 channels with water 
One channel with water in the 1.036t0.005 1.030 
center of a thermal graphite 
column of 70 cm diameter 
Central channel of an insert of 1.042+0.006 1.035 
21 channels without water 


@ for the GRES type reactor was found to be 0.64 (for channel with water) 
and 0.65 (without water). It was found that, in order to adjust the neutron 
spectrum in the center of the subcritical insert so that it is character-~ 
istic of the given uranium - graphite lattice, it is necessary so to choose 
the dimensions of the insert so that its equivalent radius is 


~3(\t +L?) cm (Vt is the slowing down length in the moderator and L the 
diffusion length). To measure “A it is sufficient to arrange one cell of 
the lattice under study in the center of the reactor with 2% enriched 
uranium. The authors thank Ye. F. Makarov, G. M. Viadykov, G. I. Sidorov, 
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V. N. Fofanov, V. V. Vavilov, V. A. Semenov, A. N, Galanin, H. V, Bakhtina, 
M. K. Timonina, A. T, Anfilatov, Yu. §. Ziryukin, Yu. I. Starykh and 

A. P. Dolgolenko for collaboration; and A. V. Kamayev, M. Ye. Minashin, 

G. Ya. Rumyantsev and I, G. Morozov for their interest and discussions, 
There are 3 figures, 4 tables, and 12 references; 8 Soviet-bloc and 4 
non-Soviet-bloc. The three references to English-language publications 
read as follows: M. Kiiche. Nucl. Sci. Engng. 2, No. 1, 96 (1957)5 D. Klein 


et al. Nucl, Sci. Engng. d+ No. 4, 403 (1958)5 J. Volpe et al. Nucl. Sei. 
Engng. 5, No. 6, 360 (1959). 


SUBMITTED: December 12, 1960 


Legend to Table 3: 1) number of the cells in the insert, 2) homogeneous lattice, 
3) construction of the elements and enrichment of the uranium, 4 ring-shaped 
elements with water, 1.2%, 5) idem, 6) the same without water, 7) 35 cm thick | 
rods of natural uranium, 8) 35 mm thick rods of 2% enriched uranium, 9) 
oxperimental, 10) calculated, 11) in the fuel element (according to fragment 
accumulation), 12) in the graphite of the central cell, 13) in the fuel element, 
*calculated according to V.V. Orlov; ##in agreement with the measurements of 

M.B. Yegiazarov. 
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Kochetkov. L. A., Krasin, A. K., Lytkin, V. V., Sever'yanov, 
V. S., Semenov, B. A, Ushakov, G. N. 


TITLE: Experience from work with the First Nuclear Power Plant 


PERIODICAL: Atomnaya energiya, v. 11, no. 1, 1961, 12 - 18 


TEXT: The First Nuclear Powar Plant in the USSR, which was the first in 
the world, has been. successfully operated for seven years; this paper 
presents a short survey of the experiences accumuiated during the first six 
years at this statior. The station itself possesses all the eqipment 
available at a large research reactor. The construction of the Beloyarskaya 
GRES (Beloyarsk State Regional Electric Power Plant) represents a further 
development of the First Nuclear Power Plant. The working of the reactor 
at different powar levels: In the so-called "cold state", at 0.01% of the 
nominal power, the reactor has the lowest power level at which the automatic 
power regulator can etill functions the rise in this level is checked by 
measuring the neutron flux; the power level can be doubled within 20 sec. 
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Heating begins with a rise of the power level to 5% of the nominal power 

(first cycle: 160-170°C, pressure in tha second cycle: 7 ~ 8 atm), then to 

10% of the nominai power (temperature at the entranca to the reactort 

190°C, steam pressure 12.5 atm); these parameters remain unchanged on further 
increase of power, The total heating time for the system is 3.5 ~ 4 hours; 
during this time, nitrogen is blown in the graphite system to remove oxygen. 

The parameters of the power station for 50, 75, and 100% of the nominal 

power are given :n Table 1, On ahutting the reactor, it is first cooled, 

by utilizing the natural less of heat, to the temperature of water in the 

first cycle (11C-120°C), which requires 1.5.2 hours. The cooling water is 

then removed from circulation and cooled; this enables the reactor to be 

cooled rapidly. Reliability and duration of the reactor's operation depend 

on the quality of the fuel element; the station works with tube type ele- 

ments. The fuel is contained between two tubes of nonrusting steel (the 

inner is 0.4 mm thick and the outer 0.2 mom thick). This kind proved to be ; 
particularly reliable: Not a single element has been dislocated during the ’ 
whole period the station has been in operation. The system of partial 

renewal of the fuel element is used for guaranteeing the deepest possible 
burning. (N. A. Dollezhal et al. reported on this at the Second Geneva 
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Conference, 1958). Numerical data about the consumption are given in Table 
2. Deformation of the fuel elements were ohacked, a deformation of 

14.20 + 0.02 mm of the element jackets was found. Experiments relating to 
the boiling of water in the fuel channels and determination of the hydro- 
dynamic characteristics of the fuel elements in the reactor were started 

in 1956. The preliminaries were completed in September 1956, and one charinel 
was brought to boiling operation. This first boiling channel worked for 


400 hours at thermal loads of (0.45 - 0.85)»10°keal /m’ snr (steam content 

5 - 20% by weight, flow rate 250 kg/hr). As the system proved satisfactory, 
more channels were brought to boiling operation; in the middle of 1957 there 
were 70 such channels, more than half of the total. The boiling operation 
was characterized by the following parameters: Steam content at the exit 
of the channels: 5 - 25% by weight, thermal load (0.6 - 4.3)°106kcal/m?shr, 
water flow rate 0.7 - 1 n/nr at 100 atm and 190°C at the exit. Since 
superheating of steam constitutes one of the most important methods for 

' increasing efficiency, experiments in this connection were carried out in 
the following years with a special experimental loop (Fig. 1) to study the 
methods of bringing the steam to a superheated state. For this, a method of 
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starting was perfected which requires only such equipment as is used in 
normal operation. During the period of transformation of the superheating 
operation, the superheating channel could either be closed, or it sould 
work without cooling ("dry operation"), or with water cooling. The last 
named method had a number of advantages. The following starting metheds 
were studied: Starting with continuous increase of the reactor power, 
starting with decrease of the reactor power, and combined methods (firat 
the former, and then the latter but lowering the power only for about 

60 - 70%) « To increase the safety of the reactor, a special system 

was built in 1959 which prevents the eacape of the gas - steam mixture 
into the ventilation system when the tubes of the experimental holes 
break down. This system "for localizing the damage due to accident" 

(Fig. 2) not only serves this purpose but also helps to purify the gas 
after the accident has occurred. The system consists of a cylindrical tank 


(6.2 mn?) whose lower part (1.8 mn?) is filled with water; in it are placed 
the cooling coils and special nozzles through which the steam - gas mixture 
streams into the water in the case of an accident. The gas is introduced 
in a sensitive gas conv7iner. The whole system is placed in a protective 


container equipped with manometer, thermometers, and dosimetem There 
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- lium.” The (n, 2n) reaction was regarded as inelastic scattering 
leading to the appearance of an: additional. neutron. The cross sec~_ 
' tions for the reactions were taken from the literature. To check | 
; on the constants, the age of the neutrons of the fission spectrum: 3) = 
and the fast-neutron multiplication coefficient were determined for 
| an infinite homogeneous beryllium medium: ‘The value obtained for ~ 
; the neutron age (79: cm?) ‘agreed with the published data. The mul= 9} > 
- ‘t tiplication coefficient for: fast neutrons was found to be 1.087, 
> | din good agreement with theoretical estimates. The resultant data’ 
-o-! were used to determine the ‘critical masses and the critical dimen- ” 
' sions of the physical assemblies described by A. kK. Krasin et al. - 
| in paper No, 2146 at the second Geneva Conference in 1958. The... 
| results are’ tabulated and show that the fast effect in beryllium = — 
{is 9--10%, somewhat lower than the 12 + 4% cited in the Geneva: 
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_ « tallation is designed for experiments ‘on "clean" reactor cores. The stand for the i 
os Vendtical assembly consists of the following basic elements: an open tank, compo-.—; 
7 ore, a system for filling the moderator and controlling its i 
.. i level, a tank for storage. and emergency dumping of water and a system for shielding | 
-;and control. The open tank: is a cylinder 1600 mn high and: 1500 mm in diameter. | 


Be 77 “UDC: 621, 039. 519 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826110C 


CIA-RDP86-00513R000826110 


x 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


cb 16410666 
“ACC NR: APG005534 


SUB CODE: 16/ 


_SUBM DATE: o6act65/ 


© ORIG REF: 000/ 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826110( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP8&6-00513R000826110 


x 


1.” 37155266 EWE (m) 


ACC NR APGO17261 V ~~ SOURCE CODE: uR/0201/65/000/004/0005/0010 
" | AUTHOR: Kragin, A. K.; Naumov, V. A.; Kazazyan, N. A. ; Kazazyan, Vy. T.. 37 
ORG: none ~ | 


TITLE: Radiation apparatus in the lower thermal column of the shut-down IRT-2000 
reactor 


SOURCE: AN BSSR. Vestsi. Seryya fizika-tekhnichnykh navuk, no. 4, 1965, 5-10 


TOPIC TAGS: research reactor, thermal reactor, radiation biologic effect, reactor 
neutron flux, Gamma flux, nuclear reactor shield 


ABSTRACT: ‘The purpose of the investigation was to check on the possible access to a 
niche free of graphite after the reactor has been operating for a certain time at a 
definite power, since knowledge of the dose intensity in the niche of the stopped re- 
actor makes it possible to estimate the time that a man can stay in it. The principal 
data used were the results of a two-dimensional two-group calculation of the neutron 
fluxes in a cylindrical model of the reactor. The results contain data on the fluxes 
of fast, intermediate, and thermal neutrons in the active zone, reflector, and other 
jelements of the reactor. The various sources of activation radiation that may be 
present in the stopped reactor are discussed and plots of the relative neutron dis- 
tribution are given. Also calculated are the 7 ray fluxes and dose intensities. ‘The 
| | results show that the radiation level in the niche depends on the number of preceding 
| operating daily cycles, but that after approximately 180 days saturation sets in, and 
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the dose intensity is practically independent of the reactor operating time. At an 
operating power of 1000 kw, the dose intensity in the most dangerous place remains - 
at a rather higher level (85 mr/hr as against the allowed 2.8) even one month after 
reactor shutdown. This means that no person should come within less than 50 cm 
from the thermal st.ield and that a brief stay (~30 min) is permissible in the bio- 
logical shield region. Orig. art. has: 2 figures, 5 formulas, and 3 tables. 
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TOPIC TAGS: nuclear reactor moderator, resistor neutron flux, slow neutron, thermal 
neutron, beryllium, lithium ‘compound, hydride/IRT-2000 reactor 


ABSTRACT: The authors determine the heat rise of moderating material used to reduce 
the energy of neutrons from a reactor to a value corresponding to "cold" neutrons 
(with energy of the order of 0,005 ev). The purpose of the cnlculation was to design | 
means of cooling the moderator, since high temperatures reduce its efficiency and by 
the same token increase the energy of the final neutron. The calculations are made 
for neutrons from the active zone of the IRT~2000 swimming-pool reactor. ‘The heat ie | 
produced by the interaction of the moderator with gamma rays and with neutrons is ae 


culated separately from the group fluxes and the group constants. The use of Liquid i 
helium to cool the moderator and the amount of helium’ tequired for the purpose are 3 
cussed. In the’ case of the IRT-2000 reactor a flow of helium of 2 -- 5 kg/trr (the | 


present limit of available liquifiers) makes it possible to cool a moderating inser) 
of Lill (5 cm diameter) or Be (7 cm) not closer than about 35 ~~ 50 cm from the source 
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SOURCE: AN BSSR. Vestsi. Seryya fizika-tekhnichnykh navuk, no. 4, 1966, 5-11 


TOPIC TAGS: nuclear reactor technology, reactor neutron flux, nuclear radiation, 
radiation chemistry, boron/ IRT-2000 reactor 


ABSTRACT: The authors present the results of calculations aimed at checking the 
feasibility of using fuel rods containing boron glass fiber (filament diameter 5 - 7 
#1) and placed in the center of the IRT-2000 reactor. ‘The radiation element was made 
of seven steel tubes (14 mm in diameter) forming a bundle, each tube being filled 
with boron glass enriched by 90% with B 6. The glass contained 80% (by weight) of 
B° enriched to 90%. ‘The calculations yield the optimal B*° concentration, the 
radiation power (the energy absorbed in the reagent), and also the change effected 
in the reactivity of the reactor by placing of the boron-containing element in the 
center of the reactor. The calculations demonstrate the feasibility of obtaining a 
sufficiently high radiation power with this type of element, sufficient for 
radiation-chemistry research. An effective way of increasing the radiation power is 
to increase the content of the B2° in the fiberglass filaments. In the particular 
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reactor employed, with a neutron flux ~6 x 1022 neut/cm?-sec thermal and ~1.4 x 1033 


neut/cm®-sec intermediate, the reactivity margin was found to be quite high (~4.24). | 
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TITLE; Critical reaction for investigating pure uranium water lattices 
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ABSTRACT: The article contains a technical description of the design of the 
critical reactor "Roza" (see Fig, 1) developed at the Institute of Nuclear Physics 
AN BSSR for studies in the physics of nuclear reactors. It also contains certain 
physical characteristics of the same reactor and briefly describes the control and | 
breakdown protection systems, A program of experimentation for the reactor is 
presented, Orig. art. has: 3 figures, [Based on apthors' abstract] {(NT] 
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TITLES Method of automating the measurements of the frequency characteristics of 
the parameters of dielectrics 
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ABSTRACT: It is shown that the automation of the determination of the frequency 
characteristics of permittivity and loss-angle tangent, which enhances the accuracy 
and reduces the labor requirement of the measurements, can be accomplished by means 
of a comparison of two identical self-oxcited frequency oscillators when the 
dielectric specinien is placed in the capacitor of the tank circuit of one of these 
oscillators. The relative error of this method does not exceed the error of the 
known resonance methods with circuits containing lumped elements. The use of com- 
puting units of the analog type makes it possible to directly determine the 
frequency characteristics of dielectrics and to eliminate the labor-consuming 
analysis of measurement findings. The pertinent formulas are derived. This method 
of automatic measuroments can bo used to investigate the parameters of new dielectrics 
and to carry out extensive studies of the electrical_properties of various materials 
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ABSTRACT: For the Degree of Candidate of Technical Sciences: 
At the Yerevan Polytecmnic Institute imeni Marks ( ferevanskiy 
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A.Kh.Saradzhev on January 9. 1946 "Supplies for the Requirements 
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Candidate of Technical Sciences. 
At the Polytechnic Institute of Beiorussia imeni Stalin 
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Xa.tu.Slepyan on March 27, 1953 "Drying of Power Transformers 
by the Method of Losses in the Case of Electric Networks in 
Rural Districts". Official opponents: L.Ye.Ebin, Professor. Doctor 
of Technical Sciences and A.I.Sobslev, Docent, Candidate of Tech- 
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V.P,Krasin on May 29, 1953 "The Automatic Re-Establishmen: of 
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Electrodynamical Principle". Official Opponents: I.N.Shchedrin, 
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tion from the external surface of the oxide was determined from the results of 
measurements of the thermal emission under saturation conditions over the 
temperature range of 400—1150K, An agreement was obtained for the electron 
work function from the external surface of the oxide and the electron work func- 
tion into the pores. The plate work function in tubes using (CaSr)O cathodes was 

. determined. Its value is higher by 0.5—0.6 ev than in the case of (BaSr)O 
cathodes in identical tubes, Orig. art. has: 7 figures, 7 formulas and a bibliog-~ 
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ABSTRACT: Measurements were taken of factory specimens of Ba-Sr oxide, Bie ag 
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Enclosure 1) and subjected to a transverse magnetic field. One of the tubes was - 
equipped with a ring anode and served to measure the thermo-emission from the 
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side surface of the oxide. The effect of temperature and the magnetic field on !- 
the resistivity and thermo-emf of the Ba-Sr oxide was investigated. Estimated). of 
from experimental results, the free-path length of an electron in the cathode 

_ pores is 4-30 microns and the electron mobility is from 3.5x10" to 2x 105 | 
| om*/v sec for the various specimens. The thermodynamic work function, | 
electron concentration, and conductivity are also estimated. It is inferred that 
the pores in the oxide cathode must be open and intercommunicating and, there | 
fore, that under total thermionic-current conditions, the electrons must be 
emitted by the entire near-surface layer of the oxide; this fact may, in part, | | 
_{| explain the abnormally high Schottky effect in oxide cathodes. Orig. art. has: 
| 7 figures, 13 formulas, and 1 table. _ ' 
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acid (111), produces HIN .CHMe.CO.0.CH, Clits and Rtn. CHMe CO O.CMry.CH 

[ EOE REE Fins ask tae j 
At the temp. of the water bath, the interaction juces in addn. to the lactone the a- 
ethythydroxyethylauntnoproplonic_scid, HOCH,CHINEtCHMeCQ\H (IV). while at 
200° only the lactone is fi . The analogous reaction between a-ozides and 
amino acids produced no satisfactory results, because the 5-amino acids are diffeult to 
obtain and are unstatice. Expd. api Pregn, of Ul.—-To 100 g. of MeCHBrCO,H 
neutralized with 45 g. of NaHCO, ta 200 ce. of HO is erent added 130 g. of EtNH, 
in 500 ce. of HO while cooling with ice water, the whole is allowed to stand 5 days at 


room temp., then refluxed 6 hes. on the sand beth, concd, to 300 cc., taade acid with 
HCI, evapd. in sacuo to dryness, digested with 500 cc. of alc., filtered from NaBr, the 
filtrate evapd. iw sucuo to dryness, esterified by boiling with 1 lof 6% HCI in abs 


sO ase aime 


FOE, coned, in rucne to 200 ce., the free ester liberated from the HCI salt by the 
Fiecher method (Ber. 430), and twice tedfistd.; the yiekd of IIT, tye O0.5-1°%, is Ol g 
(H%). Condensution of Land ML—{1) A mit. of 14.5 5. of Wand 0 g. of Tin a sealed 
glass tube was heated 10 hrs. on the boiling water bath; the reaction Product distd 
sm vacuo gave 3 g. of EtOH, 15g. of @ product by 55-110°, 3 g. by 110-200° and 3 g. of 
residue. (2) A mixt. of 14.5 g. of EET and &3 g. of I contained in a sealed glass tube was 
heated 2 hrs. at 122-5° in an autoclave, giving 2g. of EtOH, 10 g. of a fraction th 
90--100°, 3 g. of another by 110-200° and 7 ' of residue. The corresponding fractions 
of the 2 expts. were combined and after 6 fractionations gave 16 g. of 0 fraction ty 
15-100°, which is a mixt. of the lactone and IV. The product, hydrolyzed by refusing 
it with 11,0, then distd. ia eucue to expel the H,O, allowed to tallize §m pacuy over 
HsSO,, washed with acetone and dried, m. 120-2°. The pure obtained from the 
lactone on standine in the ale m. 126.6-7°. The IV was distd. in cucuo, whereby the 
ya tone pasers over at 100-10° and (i mm., and forms a pirate mi. 186-7°. Cotdenaation 
of Wand TU.~-A mint. of 12 g.of Mand 17 g. of LIT was heated £5 hes. at 200° in a scale 
atacsta att flass tube: the reaction product on redists. in tucue gave 16g of the lactone tre 121.5 
2 22°_which forms a HC! salt and 8 picrate m. 154.5-5°, 
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Kiebanskil, D, — 

a pperied h : Oo 
Bee 41, 6 = Diviaylacet svat ey / 
abe. BtOH conte. 11.73 ul, = w 
the excess KON COn, Lage the org. La distd. 
to give Dears 03 2,6 these. bu W7 Tie be a4", 6 
1.4085, d 
; peony esd tare Ex ailowed to stand several hrs. at t » heated 
poh i ay Gee well separable a asd be 0 ‘Ta kr, ta 100", and distd. ce sorue to yet yield the’ chiore- 

Lo bp hghariact ic esape, ethary derie. an of I, by. 5 00-1°, af! L os atS 10r8s, 

turpentine Soret with the BtO and Ci show shown to be located at the 1,2 
alow at 60 hs the ai thons (althqugh the exact assignment of cach was not d =) 
“mers were not hornogentous sted on the bacis of KMn0, oxidation studies. When if 
and qu erissees os s treated with 19S, alc. KOH Men bber pr Ht ia the dask 4 4 

as 


. MeONs os , there was formed a very cxidisable product, 

- 1,0, « paren 1 (2) thax rane et 1» Ore 80-40", 
ee ee with ty tere, dig 0 fy Ais ss a seeped ot rad 
either alc, KOH =! McONa,t aa days at 0? without B vee yst to the exteat af 40%; 

henaivient, bee 70-2", aif adds. of TICh, AICK, ZuCh, or osklied turpentine ax. 
rit pe tes ee. Fes aa ey od psoomaphagal the hayes 
talyst, resulted in tar formation. effect on ¢! ymerizat: wever, is very great, 
falco, contg. 3.0 g. EO, O.1114 g. CLOCOWH, _ ‘at 100° 62°F polymer forms in but 57 brs. The - 
and U BP, .Bt0, followed by stirring St hre., gave = are sols which are sol. in chlorinated solvents. 
1L8 g. Si-Mad derie., be S5Or) a i djs 0.9002, G..M, Kosolapod 


which was not ¢ lene. [bid 1231c42.—-Wbea 
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meixt. ethex: 
Ben girs pesky ern. nt 
by dista. em a 
te 00-2°, aft 1.484, » det 1.0842. The 
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We 
Alkexy-Derivatives ef Livin: . F 
a Re H 5S 6 ivin ylecety] ene, 121." be A L.E , woe 
” . S n eOeseoe, Lia, EB we Kle ANSry yee: Biers, = 
He“ Gefoneve, (pn. 1229) bansky, D_B. krasinekeve snd 


¢ 


8C: Journal] of General Chenist Zhurnal Ci i fhimii) 
Js _verneral Chemistry (Zhurnal Coche led rhimii) 1646, Volure li, No, & 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826110( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826110 


AKRACUNSRAYA, D, 0 E, 


NOH] 5 poke . 
Chicroethoxy-Derivatives of Divinylacetylene. Iv," by ALL, Wlebsnsky, Dot. Eresine 
Ssraya, and L, G, . alonova, (p, 124] ) i en oe ane Sey 


od) Journel of Generel Chemis yo (@burnal Cbehel rhiriij é, ¥ 7 
eristry (¢burnal Cbrhehed thin iij 1¢46, Volume 16, No. 2 
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Curd 1/3 


Nlebenckiy, 4 Kraginekeye, 2. Uf 2100/7 3-28-8-13/66 
Piece een se gs, cage 

Svathesic of the Alkoxy Terivatives of Divinyl Acetylene 

(Sintez alkoksiproizvodnykh divinilateetilena) 

VII. Concerning the Orientation of the Addition of Rthyl 

ileohol to Divinylacetylene (VIT. Q napravlenii prisoyed ineniys 

wtilovogo erirta k divinilateetilenu) 


auurnal obshchey khimii, 1958, Yol. 28, Mr @, pp.2061-2:-6i (ti 2} 


In a previous report (Ref 1) it «ns shorn that the addition 
of various alcohols to divinylacetylene, in the presence of 
a sodium alkoxy compound and at the boiling point of the 
mixture, takea place at varying positione. One could agrume 
thet the locus of addition was dependent upon the reaction 
temrereture or the structure of the radice1. In order to 
clarify the influence of the reaction temperature on the po- 
sition at which ethyl alcohol adda to divinyl acetylene a 
decomposition reaction was carried out in the presence: 92 

a yodium alkoxy compgund and at a lowered temperature of 60°(prestous 
teuperature: 85 ~ 9§ ), a temperatura corresponding to the 
reaction temperature for methyl alcohol. It was found that 


the addition takes place primerily in the 1 and 4 poritions, 
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« 


uynthesia of the Alkoxy Derivatives of Divinyl 507/79-28-8-13/66 
Acetylene, VII. Joncerning the Orientation of the Addition of “thyl 4lcohol 
to Divinylucetylene 


as iz the case with methyl alcohol, and not in the 1 and 6 
novitione ag it had at the higher temperature. Tho rate of 
eddtion of the ethyl alcohol is clearly less than that for 
metny? alcohol at the sume temperature. The yield of cthoxy 
devivetive after 300 hours was 14 %, while the methoxy yi-zld 
wig 1% = 13 (0 efter 40 - 60 hours, both calculations based 
on the starting carbonic acid. The addition product of the 
athyl .leohol is ¢ 3-ethoxyhexatriene-1,3,4 (Sormuls 1). Its 
etructure wea nroved by ozonolysis, whereby formic, scctic, 
ums ox.tic ucide were obtained. Thus it wes shovn that the 
sdcition of ethyl elcohol to divinylacetylene is conditioned 
by the reaction temperature (see Formula I end “ormule IT). 
“Nr the> investigctions shoved that an isomerization resulte 
when the uixtura io heated for v longer time, and that the 
primary «ddition loci cre the 1 and 4 positions, the 1 sn 

6 nogition fornu then resulting from subsequent Leoomeria: tion. 
There sve 3 references, 2 et which are Sovict. 


SREY TES): Sune 27, 1957 
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DOIGOPOL'SKIY, I.M.; KLEBANSEIY, A.L.; KRASINSEAYA, D.M. 


¢ 
Polymarization of divinylacetyle Zh 
1403-1408 5 '58, Oe ern warts srarUnnes 
(Acetylene) (Polymerization) ° 
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otandardization i 3 
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